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^ -g-*H*H ^-§-°-3^r *l]2:*Rr ^1; ^-g-^ 

#7} £^-g; l^V 1^*1 ^ ^-^Hr #3]; ^ ^-71 £-ifl-§-i- 2*> l^eltb ^ ^-ifl*} 
^ #311- JLWfe Li[Ni x Li ( i/3- 2x /3)Mn(2/3-x/3)]0 2 (0.05 < X < 0.6) 2-^1^ 

Li[Ni x Li(i/3-2x/3)Mn ( 2/3-x/3)]0 2 (0.05 < X < 0.6) 2^*1^ e]#-*o v #-M 

£ 1 

3# 2*>*i*l, e|#<S, , H o v #-§-^ 
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§^ 2003/7/1 



51 # 2*r#*l-§- ^#-^^-^€^1 ^>sl-# {A MANUFACTURING METHOD OF 

Li-Mn-Ni OXIDE FOR LITHIUM SECONDARY BATTERY} 

^(XRD) 3fl^. 

D l ^ (scanning electronic microscopy) Aj-^l. 

£ 4^ 41 *H loll oi«fl &l#- a o V ^-^€7ll ^#21 ^71 

#3 ^-fr ^Bfufl ZLSflH. 

^"t- M-Er\H ^eflH. 
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i^S] XL*)] 

«*ti ^-g-s)- s]cH °i^r 2^^1-g- <9^M3.fe elf-S^H^]-2}-l-(LiCo02) o l 
cfla^ojr}. ^l-^^rB^-sl-l-^ ^Jl 140-160 mAh/g^l <£^3<>! 

el-g-M^s}-!-^ ^S7} m\3L ^7}^ -§-^ol 7") a-) ^ ^ ofl n}-^ 160 tfl*l 180mA 

h/g ^51^ ufEftflxlnV, c^^^o] ^« o V^ A ) ^^o^ ^Sfl^ tiV-g-^H ^ 

ole^*V ^sfl S]!-^^^ o^-.^o] cfloj-o.^ ^#o] 
tfl^l-^ ^ ^- 7 fl *fl 2002-643223^, #2]j<2} Hl#q ^Sj-#(LiNi0 2 )# 7]-&o_5. 
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°1^ Ni 3+ *>eH ^sq^ tfl^S- Mn3+ s. n ^4 tg^^i s|#-^-u|^7fl 
^>5l-l-(Li(MnxNi 1 -x)02)(0.05 < X < 0.5)^ «J-^-g-^ 7^ 160 vj)*! 170 mAh/g °]*\3. 
^ 71^21 SL*} 3*1 #71 nfl^-^1, Jl^-^o]^ ^r^q-. 

H&m- Dahn *1 ^1 ^tb <3^&, Mn ^^ol 4+ S ^*fl*}^ 

Li[Li 1 /3Mn 2 /3]02^- 71-g.o.S. Mn-g- 47>S -fr^l^^ "[Lii/ 3 Mn 2 /3]" 7> *r*l*r^ 
Ni 2+ , Li + Mn 4+ -i-O-S. *1^*H 200mAh/g o^o] ^.o. wJ-^-g-^ £i=. Afls o_ ^_g._ 
#*H«3l ^SU^* 7flAl^}ji ^c}(§-*1 r Journal of The 

Electrochemical Society, 149(6) A778-A791 2002j ). °H°1 e)^--^-^^ xj-sj.^- 
£r 17>^1 Li °l£r, 2 7}£] Ni °l£r, 47><>] Mn 7HM^g- JIB^H 

Li[Ni x Li(i/3-2 x /3)Mn ( 2/3-x/3)]0 2 (0.05 < X < 0.6) ^ 3^*13. ^ &cj.. Aj- 7 ] 

^^*>7l ^*fl Dahn #1 ^1 A>-g-*> « 0 >^^, M^-i- ^-8-^Hl -g-«fl 

^ ^ ^rW^fl-(LiOH)* ^7>^H ^li^H=^r o l^(M(0H) 2 ) <gJL, o]* 

cfA] ^>5^5l#4 1*1 3 *Rr u o V ^°m. ^7l w o V^^r, ^Sj. M ^ ^ 

^ ol^-i-ol [Li 1/3 Mn 2 /3] °l£v*>BH g-^j-Tfl ^*l^>7l <H^7l nfl-g-ofl, ufl^- 

3|o]£SA}o]£t ^^Al^jo.^ ^^l^s. ^ j^^g. [Li 1/3 Mn 2 /3] *>«H 

■3-^«r7fl ^^1^1 71^1- ^M^. ^V 7 ] wj-^ofl i^ig, ol-^^o] o. 
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lir^S} ^-^^r, °J:^ ^ °1 31 ^-g-^* 7\x}±= %SLsL 

Li[Ni x Li(i/3- 2x /3)Mn(2/3- x /3)]02 (0.05 < X < 0.6) 2:^*13 5^1-^- 



^ ^ *)-§-] 

Sl#^5f ^#<3 ^ M^^-i" -g-*l)Al^ H ^-g-^-i- ^(gel)^ 

*VJ1, ^7) 7>1*>ZL £-3)SRr 711-^ ^ofl £}«fl f^^o] Dfl o. 

^, *8-#<S ^ M 5 !^ #^<H1 -§-*fl*H ^r-g-^* ^ 

5L^Rr Li[NixLi( 1 /3-2x/3)Mn(2/3-x/3)]0 2 (0.05 < X < 0.6) 2:^2] E)-§- 2*V*lxl-g- i>|-§- 

u)^c§ o. ^-g-^ o] h>^i^4. S*K ^71 2^V 1^51 700 1000 °C 

91 uj-BJ-^sfcf. 
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<w> o)t\, ^Jf^ tM§* ^Ml^l -£^*H}. 

^>^, €^ *f5f 3^ S^WjS. ^^1 -g-*fl 

«1 emoHl^HH ^}<>li=3MB(CH3C0 2 Li-2H 2 0)» ^>-g-^ , # 

#<£A^i^r ^^HlEflojB 31 S s. e (CH3CO2 ) 2 Mn- 4H 2 0) , q^ilS.^ u) 
^(n)M-olHeflolH ^^>ol^eflolB(Ni(N0 3 ) 2 -6H 2 0)S a}-^}^ %o) w>#3]^]-cf. 
^r, ZL ^-g-^ a>^>^ £ si cf. a^wl^ Dahn *1 ^°1 -g-^ r Journal of 

The Electrochemical Society, 149(6) A778-A791 2002j <>1H ajH^b :£e>l 
Li[Ni x Li(i/3- 2x /3)Mn( 2 /3-x/3)]0 2 ( 0.05 < X < 0.6)-°S. tr4. X7> 0.05 ^M^M" 0.6 

<16> Cf^-ofl Aj-71 M^^ol -g-*fl^ ^-g-^-g- 7><i^H ^# ^l^trCf 

. 7>1 -gr£^ 100 o C ol^-JLS. SM^, 100 °C« *fl^- ^J^V -^J=oflA^ 7 ]-<i^ r oflM^l 
o]:7l^o S u>HJ-3l^l g>cf. ^«ol 7] ^A^ol nfl^ ^ ^-Afl^ ^ol ^ 

<17> -# 7 j ^ y^ofl <^4lA]^lcf. 7><1^ C^«-0) +* 0 ] ^Tj^JL, ^ 

^-fpSH ^HlBflolE( C00H ) 7 ]s»l- u|olE 5 HolH(N0 3 ) 7l^ ^-g-ofl o) tfl 

71- ^M^i <a^£l7l Al^-^-cf. <£^A]o] ^o) 0^0]^ + ol- 

^^Htt 400 vfl^l 500 1C ^£Sl ^£5. 7]-<i^ c^Al^uf. 0 | ^ 
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^6\]X] 7}3\M ^ ^ ^31-8: 3-A] ^#<H ^.5^ S^t-fl, HTll SL 

€: ^ «3<HBl*-g- £31*H "MltF -g-^ ^*Vc}. ojnfl ^sj-ofl <^*fl 

tiV-g-o] <£6\x}x] JjL*.^ iQ&X\7]7] ^ #7] 400 500t:°lM 1*> <g 

<is> n>^l v\-o_S. ^v 7 ] ^-ifli-^- 700 tfl*l 1000°C<H1^1 2*V l^eltb ^ ^-ifl^H 31*Rr 
f^cH 1 ^ eH-^-^^^l #3-l"§- 2*> l^e) -^£7}- 700 

°C nlnj-oi ^°-o\]^ Afro] &&*\ ^a^t] %*}5L, 1000°C1- £r5L<>)H ^ 

Sl-l-^r ^ ^^l-S-^ 7>^1^S. «>^^1 2^> ^^Sl ifl*] 24 

a1^>o.s ti ].^^cf. oi^o^ ^^e) A i^.oi u)j=l ^^-ofl^ ai-o.0! ^ 

^■*>7l] ^^^1 Aj^ol uJJjL Zjig ^-g^ ^^ 7 ] nfl^o]! 2^^1^ 

<20> (^X|ofll) 

<2i> oHlEflojE ^^>ol = eflolH(CH 3 C02Li-2H20), °M|b|Mh s]]^.^\o] = efl 

<=>lS((CH 3 C02)2Mn-4H 2 0) > M€(H) i4°1B3Hh ^A^j-ol je. 3MB(Ni (N0 3 ) 2 - 6H 2 0) » 2i 

<22> A|^fo| Cfli^o] ^ti]^ v} 7 ] 5. 1^ ^"Cf. 

<23> 
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^ AH 
— o 


Ni(N0 3 ) 2 -6H 2 0 


(CH 3 C0 2 ) 2 Mn- 4H 2 0 


CH 3 C0 2 Li-2H 2 0 


LiMno.5Nio.5O2 


14.54g 


12.25g 


10.20g 


LitLio.iiMno.56Nio.33]0 2 


8.72g 


12.25g 


10.20g 


Li[Li 0 .i7Mno.58Nio.25l02 


8.72g 


17.16g 


14.28g 


Li [Li 0 .22 Mn 0.6lNio. 17102 


4.26g 


13.48g 


11.22g 



<25> 



<26> 



<24> a o v 7 ] K 7)^^ Al^s-o. 50 ^ i50 m ^^l ^^HMl 250 °C 

A oM ^-8-^* 7>1sH «F3r* ^3*1^ ofl e ^o. tg^o^ 

4. °1 ^ *V ^ 400 -8r£<Hl^i d|£.<q ^~g- ^t^JI, Jf-^-o] Sl^ % 

C 3<H3« ^-^*>^4. #71 «^ o.S nlAfl^ 3.711- 7>^1 A>5)-1- 
ol» 500 °C 2] ^£5. 3^1^]; -^o> 1*} l^el^ ^ £.3)^.0^ p^dVo^ 900°C^ ^ 
3^m ^-<tf 2*> I^Sltb * g-^sRr ^ €*Rr 71-^1 nfl °- 

£ 2^ ^71 icfl ^#-^-q^7il a>s*#sj x^i 3^ ^ 

(XRD) sflU^: M-Bf^cf. £ 2<H1 £Altb Li [Li 0 . iiMno.56Nio.33]0 2 °-3.*\ , 

XAi s]^ ^ 411^ M-e^tt ^<y«- ^ 5a&4. 

<27> £ 3^ a o > 7 | ^ AH] 16fl Li[Li 0 .22Mno.6lNi 0 .17]02 ^ S^^- 

^#51 ^a>^^>^d]^ Aj-^lolnf. -g-e -g- 1 ^ 3.7] ±r 0.1 ifl*l 
0.3^m SAi nflo. ^ 01 rf. 

<28> £ ^ofl o}*fl ^£ ^#-^-q^7jl ^1-^ JL^T* ^^*>7l ^71 
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3^ #3Hfr ^ 80f^%°11 12#^%, w><?]tH 8f^%» ^^>J1, €^3.^- oil 

m« ?>iLMl 0 lB(EC) : ^lfi^ n^-^°lH(DMC) = 1:13. ^€ -§- n fl°fl e)# «W 
#^5. £i3HolB( LiPF6 ) ego] im -g-*fl£ A>-g-*M, ^ojg.^ a> 

<29> £ 4^ #7l lofl ^^fl 2^0} ^ 

71 ZLEflHolcf. ^wj-^i ^-ff-HJE-i- 20mA/g 7}-s}d\ 4.8V % 

7&TS\JL ZL 41 2.0V 7>*1 « 0 V^*>^ ^-71 2f S]#"^-M^^l 

2:7] -g-^ 200 ifl*l 270 mAh/g 4°l°fl ^-B^JI, cf=- ^|.<S] 

<30> (-*]aH]2) 

<3i> IOOiMS} ^ff-^ofi e|# ^EflolH ^s->o]ceflo]H(CH 3 C02Li-2H20) 10.20g, 

<>M13MB. ^lB&|-*l-olc efl olB((CH3C02)2Mn-4H20) 12.25g, H^CII) M-°lH5lHH. ^> 
sHc El H B ( Ni ( N o 3 ) 2 .6H20 ) 8 - 72 s^ -8-«D A lS4. 

<32> ^-71 ^-g-<*]-t- 300 °C 2} 3]^^ 7>1§H ^ oj uflJf 

, ^ ^-iflSj-oj Dl^*V ^Vsj-l- ^*>$m. ^7151- 

^# -S-^-i: 500°C^1 3^1 1*> ^^elsl-Jl ^rifl*!" ^ , £-£fl^ 

^* *M ZJ-zJ- 700 °C, 900 °C ^ 1000 *C°)H 3*1 # -^o> 2*V <g^^*H «-^^> 

53^. 2*> £r511- ^-^^ ^1^*1 5l#-^-H€^l ^>2l-#l-Sl z|z]- 

19-12 



1020020068731 #^ <^*}: 2003/7/1 

<33> E 5^ ^-71 ^X\d\] 2°\] afla^ ^MS) 3^7} m. 

^ ZLEfl^olcf. S-^ ^ o. <^ ^. 7 1 ^cfl loflA^ A>-g-^- ^.q)^. 

a o^# ^-g^tf. ^Hf-^S* 20mA/g 7fsH 4.8V 7>^1 #^*>J1 H * 2.0V 

S.^ 210 vfl^l 230mAh/g ^ ^ <#Jr*V « D >*i -g-^-g. uJ-E]-^ ^ 

f-JliM tf^*! Li[Ni x Li( 1 /3- 2x /3)Mn ( 2/3-x/3)]0 2 (0.05 < X < 0.6)^1 2i<$ 
wlB] el#-T##-u|2t7ti t^tl- afls^- ^ 5^. i£th 7><lo11 ^ € ^(F*3) 7131^ 
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1] 

*M#<3, D <m<3 ^ M -§-*fl*H ^r-S-^* *H2*Rr #3]; 

^€ ^ ^^1^ ^-rt aflasHr #31; 

-$M 1*} <I^em ^ ^iflsRr #711; £ 

^"71 2*} 1^5^ * £-ifl*Rr #711 

« S^Vfe- Li[Ni x Li(i/3-2x/3)Mn(2/3-x/3)]0 2 ( 0.05 < X < 0.6) 2i<%s>\ 2^>^i 
MJ^* 2] 

3] 

*ll 1*41 SW>H, 

^>7l 2]f^l^ E^f-oHlEflolE ^ is}o) t= El ] O] E (CH 3 C0 2 Li • 2H 2 0) , ^7] ° 0 >?i<* 
^S.^ ^^HlEflolH Efl E^fol^.^01 E(( C H 3 C02) 2 Mn- 4H 2 0), #7l q^^o^ 
n)i4olHeflolH «j^HH = ^olH(Ni(N0 3 ) 2 -6H 2 0)» ^>-g-^ 3* ^%°-3. *}±r 
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A o v ?l ^ 400 tfl*] 500°C<HH ^*Rr *}xr 

5 J 

^•7l 1*} 1*1 400 vfl*] 500 t^H ^ ^ 

6] 

^■7] 2*> 700 ifl*l 1000°C<HH ^Kr ^-i- ^^SLS. <s}^ 

[^T 1 * 7] 

t+oiHefloiH «jA>^ol = e fl oiB# ^fHMl -g-*fl3H ^r-§-^* *HS*Rr #31; 
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<2<H^ ^-g-^-l: 100°C °1^MH 7><g«H ^ ^*Rr #31; 

A o V 7l 700 1000°CS 2*> <g^i!R> ^ £-3)*Hr #7ll 

» i^Tr Li[NixLi(i/3-2x/3)Mn ( 2/3-x/3)]02 ( 0.05 < X < 0.6) e|# 2*1^ 



8] 

1*8" 7%> tg-ofl n}^ Li[NixLi(i /3 -2x/3)Mn(2/3-X/3)]02 

(0.05 < x < o.6) ^-b-^-M^^I -a-a?-#. 

[^T 1 * 9] 

*H 8* 0 H1 4€- Li[Ni x Li(i/3-2x/3)Mn ( 2/3-x/3)]02 ( 0.05 < X < 0.6) 2^2} 
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aiea, uaas sw^oii suh 



#21 801 S8H@ 4»§ojS 100°C 



I 



I 



1 



SiflSS 700 LHX| 1000°CO||/H 

2» aaae- * 



2] 




30 40 50 

29 (cleg.) 



60 70 
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[£ 3] 




4] 



B : Li[Li 011 Mn 056 Ni 033 lO 2 
C : Li[Li 017 Mn 056 Ni 0 J0 2 
D : Li[Li a22 Mn a61 Ni aiT ]0 2 




350 



SSiS (mAh/g) 
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[5= 5] 



A : U[U G11 Mn D5a Ni Q3 J0 2 7CXfC 
8 : U[U ail Mn^Ni^O 2 90tfC 
C : U[U ait Mr^Ni^O 2 100CfC 




^SSi (mAh/o) 
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